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From: Gordon, Lisa Perras
To: Ghosh, Mita; Baschon, Carol; Wetherington, Michele
Cc: Benante, Joanne; Cooper, Jamal; Godfrey, Annie; Giattina, James
Subject: FW: Petition to review SC Water Withdrawal Act
Date: Friday, November 18, 2016 1:33:43 PM
Attachments: PetitionForEPAReview-SCWaterWithdrawalAct.pdf


Mita, Carol, Michele and all -
 
Please see the attached petition that came in this week. This is the issue that we’ve been working on
with them for quite some time, so not a surprise. Michele and I met with American Rivers and the
Riverkeeper in February of this year. Carol provided an analysis of their concerns the previous year,
as well.
 
After everyone has a chance to look at it, would be good to discuss next steps – for instance, do we
intend to respond within the requested 90 days. We’ll also need to discuss how and when to reach
out to SC.
 
Lisa G
 


From: Gordon, Lisa Perras 
Sent: Friday, November 18, 2016 12:14 PM
To: Cooper, Jamal <cooper.jamal@epa.gov>; Benante, Joanne <benante.joanne@epa.gov>; Godfrey,
Annie <godfrey.annie@epa.gov>
Subject: FW: Petition to review SC Water Withdrawal Act
 
 
 


From: Gerrit Jobsis [mailto:gjobsis@americanrivers.org] 
Sent: Thursday, November 17, 2016 3:31 PM
To: Gordon, Lisa Perras <Gordon.Lisa-Perras@epa.gov>
Subject: FW: Petition to review SC Water Withdrawal Act
 
Lisa,
 
Here is a petition from American Rivers, Friends of the Edisto and Save Our Saluda for review of the
SC water withdrawal act which was sent to Jim Giattina today.
 
Best regards,
 
Gerrit
_____________________________________________
Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926
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November 17, 2016 



 



 



Mr. James Giattina 



Water Protection Division Director 



United States Environmental Protection Agency, Region 4 



Sam Nunn Atlanta Federal 



61 Forsyth Street, SW 



Atlanta, GA 30303-8960 



 



 



Re: Petition for Review of South Carolina Surface Water Withdrawal, Permitting Use, 



and Reporting Act 



 



Dear Mr. Giattina: 



 



 American Rivers, Friends of the Edisto, Inc. and Save Our Saluda hereby petition the 



U.S. Environmental Protection Agency (“EPA”) to review the South Carolina Surface Water 



Withdrawal, Permitting Use, and Reporting Act of 2010 (“the Withdrawal Act”), S.C. Code Ann. 



§ 49-4-10 et seq., and associated regulations, S.C. Code Ann. Regs. 61-119, for consistency with 



the Clean Water Act (CWA).  Specifically, we ask for determination of consistency of the flow 



standard established through the Withdrawal Act, and of the impact this standard will have on 



existing South Carolina water quality standards and designated uses.  We understand that it is 



possible to file a Notice of Intent to file a citizen’s suit against the agency under Section 505(a) 



of the CWA to require EPA to promptly review this matter and issue a determination.  However, 



we know that EPA Region 4 takes its responsibility on flow related matters seriously and rather 



than initiating legal action have elected to send this letter petitioning EPA to fulfill its duty under 



Section 303(c) of the CWA. Our organizations are prepared to file a Notice of Intent if EPA does 



not determine consistency of the Withdrawal Act with the CWA as requested in this letter within 



90 days. 



  



The Withdrawal Act set out permitting requirements for new surface water withdrawers 



that remove three million gallons or more in any month.  It gave the South Carolina Department 



of Health and Environmental Control (“SCDHEC”) the authority, for the first time, to register 



and permit new surface water withdrawals.  Adequately regulating water withdrawals is essential 



for sustaining flows sufficient to protect the chemical, physical, and biological integrity of South 



Carolina’s waters.  Unfortunately, the Withdrawal Act is an inadequate regulation system that 



does not accomplish this goal.  This letter explains several deficiencies we have identified with 



the Withdrawal Act requirements for existing withdrawers (Section I), new non-agricultural 



withdrawers (Section II), and new agricultural withdrawals (Section III).  The letter concludes 



with an explanation of EPA’s duty both to review these deficiencies and disapprove the flow 



water quality standard established through the Withdrawal Act (Section IV). 



I. Existing Withdrawers Are Not Subject to Flow Requirements Under the 



Withdrawal Act. 
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Rather than hold all surface water withdrawers to the same standard, the Withdrawal Act 



“grandfathers” in all pre-existing water users, including agricultural users.  Existing surface 



water withdrawers are eligible to receive permits that are not subject to typical SCDHEC review 



criteria or to any minimum instream flow requirements.
1
  This initial permit “must”:  



“[A]uthorize the existing surface water withdrawer to withdraw surface water in an 



amount equal to its documented historical water use, current permitted treatment 



capacity, design capacity of the intake structure as of the effective date of this chapter, 



design capacity of a pending intake structure permit application, an amount necessary to 



recover indebtedness from an outstanding bond or revenue certificate issued through the 



sale of surface water, or for a publicly owned water utility, the safe yield of the utility’s 



existing or permitted water supply only reservoir, whichever is greatest.”
2
 



In addition, the Withdrawal Act exempts water withdrawals associated with certain users, 



including farm ponds, ponds on private property, hydropower generators, and sand mining 



operations.
3
  These users and all existing water withdrawers are effectively exempt from the flow 



requirements necessary to protect instream health and downstream users.  Streams and rivers that 



had insufficient flows prior to January 1, 2011, such as the Reedy River, Greenville County, 



South Carolina where as detailed below studies have demonstrated declining base flow levels in 



reaches below urbanized Greenville, are not provided relief through the Withdrawal Act.  The 



only backstop in the law or regulation is that SCDHEC can modify, suspend, or revoke a permit 



if the withdrawer violates his or her permit or there is a “permanent change in natural conditions 



[that] results in a permitted activity endangering human health or the environment.”
4
  There is no 



requirement that any existing withdrawals be modified or curtailed if they would result in acute 



or persistent alteration in flows needed to maintain the biological integrity of the subject waters 



or protect them in a fishable, swimmable or navigable state.   



II. Industrial, Municipal, and Other Non-Agricultural Withdrawers Are Subject to 



Minimum Instream Flow and Minimum Water Level Standards That Are 



Insufficient to Protect Water Sources Throughout South Carolina. 



New non-exempted and non-agricultural withdrawers are required to obtain a permit 



under the Withdrawal Act and must comply with either minimum instream flow or minimum 



water level standards, depending on the water source involved.  The South Carolina Department 



of Natural Resources (“SCDNR”) has criticized both of these standards and indicated that they 



are insufficient for protection of the biological, chemical, and physical integrity of streams and 



rivers.
5
  As explained below, SCDNR’s criticism is correct.   



                                                           
1
 S.C. Code Ann. § 49-4-70(B)(1). 



2
 Id. 



3
 Id. § 49-4-30. 



4
 Id. § 49-4-120(A). 



5
 South Carolina Department of Natural Resources Comments on Proposed DHEC Surface Water Regulations (Sept. 



26, 2011), http://www.edistofriends.org/sites/edistofriends.org/files/SCDNR%20Comments%20 



on%20DHEC%20Surface%20Water%20Regulations%20(26Sep2011).pdf. 
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New users withdrawing from an unimpounded water source must cease withdrawing and 



implement a contingency plan
6
 whenever the “minimum instream flow” is at or below 40% of 



the mean annual daily flow in January through April; 30% of the mean annual daily flow in May, 



June, and December; or 20% of the mean annual daily flow in July through November.
7
  



However, as SCDNR points out, this standard is a generalization that is not supported by the best 



science, and that “does not take into account downstream users.”
8
  The Withdrawal Act does not 



allow environmental agencies to develop alternate minimum flow regimes in areas where defined 



minimum flows are inadequate for water quality and ecological needs during normal and drought 



conditions. (This is especially important for Coastal Plain rivers and streams because the 20%, 



30%, 40% standard was originally developed for Piedmont streams.) Instead, the Withdrawal 



Act allows all streams and rivers in the state to be reduced far below environmental flow levels 



recognized by today’s best science to be needed for protecting aquatic life
9
 . Persistent flows at 



these minimum levels would cause harm to aquatic life and limit recreational uses. 
 



New users withdrawing from a water source that is “materially influenced by a flow-



controlled impoundment” must maintain a “minimum water level.”
10



  The “minimum water 



level” is simply the flow(s) specified in the impoundment’s federal license.
11



  This standard may 



not be supported by today’s best scientific evidence because Federal Energy Regulatory 



Commission licenses are issued for terms of 30 to 50 years and minimum water levels required 



can be based on outdated information or compromised by tradeoffs during licensing negotiations.  



It could be argued that many of the major rivers in South Carolina—including the Pee Dee, 



Catawba, Broad, Saluda, and Savannah—are “influenced” by upstream impoundments and thus 



exempt from the minimum flows necessary to maintain designated water uses.
12



 



III. Agricultural Withdrawers Are Subject Only to Safe Yield Limitations Under the 



Withdrawal Act, Which Are Even Less Protective Than Minimum Instream Flow 



Standards. 



Agricultural use of surface waters is a growing concern for South Carolina.  The use does 



not require permits as needed for drinking water and industrial water users.  Results of the 



SCDNR’s assessment demonstrates that grandfathered agricultural water use is concentrated in 



rivers of the Coastal Plain with specific rivers such as the Edisto, Salkehatchie and Pee Dee 



having the most withdrawers (Appendix A).  These Coastal Plain rivers are also experiencing 



                                                           
6
 S.C. Code Ann. §§ 49-4-150(A)(1)(b), 49-4-160(A).  In the initial permitting process SCDHEC may also 



determine that the applicant must have a supplemental source of water identified in their contingency plan to reduce 



demands on the surface water during droughts.  Id. §§ 49-4-80(I), 49-4-100(A)(4), 49-4-160(A). 
7
 Id. § 49-4-20(14). 



8
 South Carolina Department of Natural Resources Comments on Proposed DHEC Surface Water Regulations 2 



(Sept. 26, 2011), http://www.edistofriends.org/sites/edistofriends.org/files/SCDNR%20Comments%20 



on%20DHEC%20Surface%20Water%20Regulations%20(26Sep2011).pdf. 



New #9 Draft EPA-USGS Technical Report: Protecting Aquatic Life from Effects of Hydrologic Alteration (2016) 



EPA Report 822–P–15–002; USGS Scientific Investigations Report 2015–5160 
9
 Richter et al. 2011. Presumptive Standard for Environmental Flow Protection. River Research and Applications 



10
 S.C. Code Ann. § 49-4-150(A)(3). 



11
 Id.; id § 49-4-20(15). 



12
 South Carolina Department of Natural Resources Comments on Proposed DHEC Surface Water Regulations 3 



(Sept. 26, 2011), http://www.edistofriends.org/sites/edistofriends.org/files/SCDNR%20Comments%20 



on%20DHEC%20Surface%20Water%20Regulations%20(26Sep2011).pdf. 
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groundwater depletion multiplying the effects of surface water withdrawals on stream flows and 



wetlands. The Edisto is by far the greatest affected by agricultural water withdrawals with 68 



registered users and 1258 million gallons per month already allowed to be withdrawn based on 



2012 information.  These users and withdrawals do not include new registrations that can take up 



to 415 million gallons per month as discussed below. 



New agricultural withdrawers, in contrast to other new withdrawers, are not subject to 



any of minimum stream flow, reasonable use review, public notice, or other permit 



requirements.
13



  Instead, withdrawers need only register their withdrawals through a modified 



process.  So long as the requested volume is within the water source’s “safe yield” as defined by 



the Withdrawal Act, the withdrawal is presumed reasonable
14



 and SCDHEC is required to 



approve the registration.
15



 



The safe yield definitions set out in the Withdrawal Act and regulations conflict and offer 



little protection for water health and downstream users.  “Safe yield” is defined in the 



Withdrawal Act as the “amount of water available for withdrawal from a particular surface water 



source in excess of the [source’s] minimum instream flow or minimum water level,”
16



 and is 



determined “by comparing the natural and artificial replenishment of the surface water to the 



existing or planned consumptive and nonconsumptive uses.”
17



  Therefore, the safe yield for 



unimpounded water sources is 80, 70, or 60 percent of the mean annual daily flow, depending on 



the season.  And the safe yield for a water source that is influenced by an impoundment is the 



amount in excess of the lowest designated flow in the license—which raises the same issues 



identified above for new non-agricultural withdrawals from water sources influenced by an 



impoundment. 



 



In contrast to the Withdrawal Act, the regulation includes “evaluation criteria” specifying 



that withdrawal registrations from unimpounded water sources should be “calculated as the 



difference between the mean annual daily flow and twenty (20) percent of mean annual daily 



flow at the withdrawal point, taking into consideration natural and artificial replenishment of the 



surface water and affected downstream withdrawals.”
18



  The method of calculation in the 



regulation does not reference the term “minimum instream flow” and is not dependent on 



seasonal variations.  Thus, the regulation, which SCDHEC relies on to evaluate registrations,
19



 



allows agricultural users on stream and river segments that are not influenced by an 



impoundment to withdraw up to 80% of mean annual daily flow, regardless of the season or 



whether the area is experiencing a drought.  Even the definition in the Withdrawal Act would 



allow an agricultural user on the same stream to withdraw between 60% and 80% of mean 



annual daily flow, before taking into account the actual flow in the stream or the volume of water 



needed for any other downstream withdrawals. This allocation of water is not only extreme, but 



                                                           
13



 See S.C. Code Ann. § 49-4-80. 
14



 Id. § 49-4-110(B). 
15



 Id. § 49-4-35(C). 
16



 S.C. Code Ann. § 49-4-20(25). 
17



 S.C. Code Ann. Regs. 61-119(B)(29). 
18



 Id. 61-119(L)(3)(a) (referencing id. 61-119(E)(3)(a)(ii)) (emphasis added). 
19



 Responses to Questions Received at the Edisto Basin Surface Water Availability Meeting on June 18, 2015, South 



Carolina Dep’t of Health & Envtl. Control (Aug. 10, 2015), http://www.edisto.tv/files/dhec-question-response-2015-



08-10.pdf. 
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counter intuitive as it allows more water (80% of the mean annual daily flow) to be withdrawn 



during the lowest flow period of the year. 



 



As SCDNR has noted in comments and in the hydrographs displayed in Appendix B, for 



most streams and rivers in South Carolina, this “safe yield” for unimpounded waters is greater 



than the median flow.  This means that the safe yield “will not be available more than half of 



the time, without even considering the need to leave some water in the stream or river to 



maintain the biological, chemical, and physical integrity of the stream.”
20



  Said another way, the 



definition of safe yield would allow complete dewatering of water bodies for months at a time.   



The safe yield definition “does not provide adequate protection to natural resources,” and 



ultimately allows all streams in the state to be reduced to minimum flow.
21



 



 



Moreover, the amount a registered surface water user may withdraw cannot be modified 



unless the user “withdraws substantially more surface water than he is registered for or 



anticipates withdrawing . . . and the withdrawals result in detrimental effects to the environment 



and human health.”
22



  The regulations also state that withdrawals that are “not substantially 



greater than the registered amount do not necessarily require a modification to the registration.”
23



  



Agricultural users are thus allowed to withdraw some undefined amount of water in excess of 



safe yield levels further impacting flows necessary to maintain waterbody health and provide for 



downstream users.  They are not required to stop or curtail withdrawals unless they are 



“substantially” out of compliance and the designated uses of the waterbody are impaired. 



Impairment alone does not allow preventative actions.  Additionally, SCDHEC has no way to 



require registrants to decrease withdrawals if safe yield changes.  This is especially problematic 



because safe yield can vary over time as a result of climate change and land use alterations.  For 



example, the safe yield for reservoirs in the Startex-Jackson-Wellford-Duncan Water District 



have dropped 10% over the last few decades a result of ongoing drought conditions.
24



  In the 



Upper Reedy Watershed, increased urbanization between 1985 and 2000 has led to larger peak 



flows and smaller base flows.
25



 



Several case studies demonstrate why safe yield 



as defined and currently used by the state as an upper 



threshold for water withdrawal registrations can lead to 



over-allocation and degradation of South Carolina’s 



surface water resources.  When SCDHEC approved a 



registration application by Springfield sod farm in 2014 



                                                           
20



 South Carolina Department of Natural Resources Comments on  



Proposed DHEC Surface Water Regulations 3 (Sept. 26, 2011), 



http://www.edistofriends.org/sites/edistofriends.org/files/SCDNR%20 



Comments%20 on%20DHEC%20Surface%20Water%20Regulations 



%20(26Sep2011).pdf. 
21



 Id. at 4. 
22



 S.C. Code Ann. § 49-4-35(C). 
23



 S.C. Code Ann. Regs. 61-119(L). 
24



 Robert R. Osborne et al., Are Climate Variations Reducing the Reliability of Our Water Supplies, Proceedings of 



the 2009 Georgia Water Resources Conference, held Apr. 27-29, 2009, https://smartech.gatech.edu/bitstream/ 



handle/1853/47002/3.2.1_Osborne.pdf?sequence=1&isAllowed=y. 
25



 North Wind, Inc., Factors Contributing to Flooding in the Upper Reedy River Watershed, Saluda-Reedy 



Watershed Consortium (Jan. 12, 2007), http://www.saludareedy.org/resInDepth.html. 



Figure 1: Doug Busbee standing in Goodland 



Creek during August 2014, Orangeburg 



County, SC. 





http://www.edistofriends.org/sites/edistofriends.org/files/SCDNR
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to withdraw 15 million gallons per month in Goodland Creek, a tributary of the South Edisto 



River, the Department noted that the safe yield for the creek was 818 million gallons per 



month.
26



  SCDHEC later corrected its safe yield estimate to 485 million gallons per month after 



accounting for the two existing agricultural withdrawers on the creek. This amounts to an 



instantaneous flow of 24 cubic feet per second (“cfs”) that could be withdrawn from the creek. 



Wagener, South Carolina resident Doug Busbee visited the site to find that it was less than ten 



feet wide and ankle deep (Figure 1.). We estimate this flow to be 5 cfs or less.  It is obvious that 



Goodland Creek would not support withdrawals up to the safe yield level and it is questionable if 



the creek can even support the 15 million gallon per month withdrawal allowed under the sod 



farm registration without impairing water quality and designated uses during low flow periods.   
 



A more quantitative analysis comparing the regulatory safe yield levels in the Upper 



Saluda Watershed to measured flows at U.S. Geological Survey gaging stations revealed that the 



safe yield has not been available in that watershed for more than half of the time for which actual 



flow data is available.  The percentage of measured daily streamflow readings that were less than 



the safe yield level ranged from 50% to 68% across thirteen sites.
27



  The results of this study are 



provided in Appendix C.  They indicate that the Withdrawal Act allows agricultural users to 



draw down surface waters in the Upper Saluda to zero during half the days of the year or more. 



The Edisto River is also at risk as a result of the Withdrawal Act.  Due to excessive water 



withdrawals, the Edisto has been listed by American Rivers as one of the nation’s most 



endangered rivers twice since the passage of the Withdrawal Act.
28



  In 2012, the owners of a 



national potato farming business sought to open a large farm in Aiken County and withdraw up 



to 805 million gallons or 41 cfs from the South Fork Edisto River per month.
29



  SCDHEC 



approved this registration amount
30



 because it was determined to be within the river’s safe yield 



of 298 cfs.  As depicted in Figure 2, withdrawing up to the safe yield at the Walther site would 



have exceeded mean and median flows during the summer.  Ultimately, the farm agreed to 



reduce its planned withdrawal to 400 million gallons per month, or 20 cfs—up to 35% of the 



river’s flow during low flow periods.
31



  The company also agreed to withdraw, at least 



temporarily, an application pending before SCDHEC to withdraw an additional 20 cfs for a 



                                                           
26



 Gene Zalesk, Lawsuit seeks to change water rules for farms, The Times & Democrat (Oct. 11, 2014) 



http://thetandd.com/news/lawsuit-seeks-to-change-water-rules-for-farms/article_380b52ca-510e-11e4-b34c-



6f09c4be8b32.html; www.edisto.tv/files/EdistoRiverAgRegistrations.pdf 
27



 Melanie Ruhlman, “Safe Yield” in the Upper Saluda Watershed – Is It Really Safe?, Proceedings of the 2016 



South Carolina Water Resources Conference, held Oct. 12-13, 2016. 
28



 Edisto River: South Carolina’s Black Beauty, American Rivers, https://www.americanrivers.org/river/edisto-river/ 



(last visited Oct. 21, 2016). 
29



 Walther Farms Agricultural Surface Water Withdrawal Registration Application, (Dec. 10, 2012), 



http://www.scriversforever.org/sites/scriversforever.org/files/dhec_foia_responses_1309292.pdf; Friends of the 



Edisto v. South Carolina Dep’t of Health & Envtl. Control, Petition for Contested Case Hearing 4 (Dec. 20, 2013), 



https://www.dropbox.com/s/48wly31ab4rd8y3/13206%20FRED%20Notice%20Of%20Withdrawal-Ex.A-



SettlementAgreemt%2C%20%26%20POS%20012814.pdf (translating registration amount into cfs). 
30



 Letter to James Walther from the Department of Environmental Control (Mar. 21, 2013), 



https://www.dropbox.com/s/48wly31ab4rd8y3/13206%20FRED%20Notice%20Of%20Withdrawal-Ex.A-



SettlementAgreemt%2C%20%26%20POS%20012814.pdf. 
31



 Friends of the Edisto v. South Carolina Dep’t of Health & Envtl. Control, Petition for Contested Case Hearing 4 



(Dec. 20, 2013), https://www.dropbox.com/s/48wly31ab4rd8y3/13206%20FRED %20Notice %20Of 



%20Withdrawal-Ex.A-SettlementAgreemt%2C%20%26%20POS%20012814.pdf (summer flows in 2002 dropped 



down to 57 cfs). 
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second farm along the South Fork Edisto River.
32



  However, there are no safeguards in place to 



prevent Walther farms or other industrial scale farms from withdrawing up to the safe yield from 



South Carolina’s rivers and streams in the future. 



 
 



SCDNR recently suggested that surface water withdrawals contributed to dropping water 



levels in the Little Salkehatchie River,
33



 where oxygen depletion killed hundreds of fish.
34



  As 



more withdrawals occur, fish kills and other environmental impacts may become more frequent 



and severe. The North Saluda River in Greenville County experienced frequent fish kills during 



the 2016 summer downstream of surface water intakes (Appendix D).  



Downstream withdrawers that rely on surface water for drinking water and other 



important designated uses are left subservient to upstream agricultural withdrawers under the 



Withdrawal Act.  Safe yield as defined in the law allows registrants to draw down surface waters 



without regard for downstream withdrawers, such as the City of Charleston and other agricultural 



withdrawals downstream of the Walther Farm withdrawal on the Edisto River.  Additionally, 



downstream aquatic life and recreation uses are not protected. 



IV. The Flow Standard Created By the Withdrawal Act Does Not Comply with the 



Clean Water Act 
 



EPA is has the authority and responsibility under Section 303(c) of the CWA to review 



and, where necessary, disapprove flow standards that fail the Act’s water quality protection 



requirements.
35



  States must establish water quality standards to “protect the public health or 



welfare” and “enhance the quality of water.”
 36



  Such standards consist of designated uses, water 



quality criteria, and antidegradation requirements.
37



  EPA is empowered to review a water 



                                                           
32



 Friends of the Edisto v. South Carolina Dep’t of Health & Envtl. Control, Settlement Agreement 2 (Jan. 28, 



2014), https://www.dropbox.com/s/48wly31ab4rd8y3/13206%20FRED%20Notice%20Of%20Withdrawal-Ex.A-



SettlementAgreemt%2C%20%26%20POS%20012814.pdf. 
33



 Little Salkehatchie River – Concerns About Low Water, Dead Fish, Edisto.tv, http://www.edisto.tv/blog/little-



salkehatchie-river-concerns-about-low-water-dead-fish (last visited Oct. 23, 2016). 
34



 Sammy Fretwell, Fish dying in Lowcountry as river dries up, The State (July 14, 2014, 10:14 PM), 



http://www.thestate.com/news/local/article13868405.html. 
35



 33 U.S.C. § 1313(c)(3); 40 C.F.R. § 131.5. 
36



 40 C.F.R. § 131.3(i). 
37



 Id.; PUD No. 1 of Jefferson Cty. v. Washington Dept. of Ecology, 511 U.S. 700, 705 (1994) (noting that 



antidegradation requirements are part of water quality standards). 



Figure 2: Streamflow and “Safe Yield” in the 



South Fork Edisto River at Walther Farms, 



Aiken County, SC 



Source: Department of Natural Resources generated 



data using 72 years of U.S. Geological Survey records 



from the Denmark gage and adjusting to the Walther 



site location.  Minimum flows ranged from 57 to 106 



cfs and mean flows ranged from 488 to 284 cfs. Safe 



yield as defined by the Withdrawal Act exceeds the 



median flow for more than half of the year. 
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quality standard if it: 1) is legally binding; 2) expresses or establishes a desired condition or 



instream level of protection for those waters; 3) addresses designated uses, water quality criteria, 



and/or antidegradation requirements for waters of the US; and 4) establishes a new water quality 



standard.
38



 



The Withdrawal Act and implementing regulations meet these four criteria.  The 



Withdrawal Act and regulations are indisputably legally binding, as the Act was enacted into 



state law and the regulations have been duly promulgated through the Legislature,
39



 and together 



they establish a desired level of protection.  Through the Withdrawal Act and regulations, South 



Carolina has created a numeric flow standard established with reference to mean annual daily 



flow and impounded water source licenses. 



 



The flow standard drives designated uses, water quality criteria, and antidegradation 



requirements.  Water flow is often called a “master variable” for aquatic life protection, as it 



affects all three of the components of water quality defined by the Clean Water Act—the 



chemical, physical, and biological integrity of the nation’s waters.
40



  As the US Supreme Court 



has recognized, a “sufficient lowering of the water quantity in a body of water could destroy all 



of its designated uses, be it for drinking water, recreation, navigation or . . . a fishery.”
41



   



 



In this case, the flow standard will adversely impact the water quality criteria that South 



Carolina has established (and EPA has approved) to protect classified and existing water uses.  



South Carolina has both numeric and narrative criteria for aquatic life and human health.
42



  The 



narrative criteria include the goals of “maintain[ing] and improv[ing] all surface waters to a level 



that provides for the survival and propagation of a balanced indigenous community of fauna and 



flora,” and “provid[ing] for recreation in and on the water . . . [,] drinking water after 



conventional treatment, shellfish harvesting, and industrial and agricultural uses.”
43



  In addition, 



the narrative criteria “shall protect against degradation of the highest existing or classified uses,” 



consistent with antidegradation rules.
44



  The antidegradation rules further specify that the 



                                                           
38



 What Is a New or Revised Water Quality Standard Under CWA 303(c)(3)? Frequently Asked Questions, EPA 



Publication No. 820F12017 (Oct. 2012), https://www.epa.gov/sites/production/files/2014-



11/documents/cwa303faq.pdf. 
39



 See City of Dover v. EPA, 956 F. Supp. 2d 272, 279 (D.D.C. 2013) (determining that a document was not a water 



quality standard because it lacked “state law status”). 
40



 Hydrological alteration can affect water chemistry by reducing dissolved oxygen levels, concentrating pollutants 



and changing thermal dynamics. It can affect the physical quality of a waterbody by altering the amount of useable 



habitat that is available for the propagation of aquatic life. Hydrological alteration can also affect the biological 



integrity of the nation’s waters by changing the natural timing, duration, frequency, magnitude, and rate of change of 



flow regimes on which balanced, indigenous aquatic life communities depend.  Novak, et al., Draft: EPA-USGS 



Technical Report: Protecting Aquatic Life from Effects of Hydrologic Alteration, U.S. Geological Survey & U.S. 



Environmental Protection Agency 8 (2015), https://www.epa.gov/sites/production/files/2016-03/documents/aquatic-



life-hydrologic-alteration-1; Consolidated assessment and listing methodology—Toward a compendium of best 



practices, U.S. Environmental Protection Agency Table 10-1 (2001), 



https://www.epa.gov/sites/production/files/2015-09/documents/consolidated_assessment_and_listing_ 



methodology_calm.pdf (EPA recommends that flow be a “core” water quality indicator for aquatic life and wildlife, 



recreation, and drinking water designated uses). 
41



 PUD No. 1 of Jefferson Cty., 511 U.S. at 719. 
42



 S.C. Code Ann. Regs. 61-68(A). 
43



 Id. 61-68(A)(4), (F)(1)(a). 
44



 Id. 61-68(F)(1)(c). 
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“stream flows necessary to protect classified and existing uses and the water quality supporting 



these uses shall be maintained consistent with riparian rights to reasonable use of water.”
45



  The 



Withdrawal Act will allow water withdrawers to decrease water flows across the state to flow 



levels that would cause impairment, and therefore conflicts with the State’s current water quality 



criteria, jeopardizes the designated uses the criteria were established to protect, and flies in the 



face of the antidegradation rules. 



 



Even when a rule or methodology is not specifically labeled a water quality standard, it 



may still qualify as one.  For example, in Florida Public Interest Research Group Citizen Lobby, 



Inc. v. EPA, 386 F.3d 1070, 1088 (11th Cir. 2004), the court held that a Florida regulation 



entitled “Impaired Waters Rule” could qualify as a revised water standard if its “actual effect” 



was to “change Florida’s water quality standards”—by creating numeric nutrient standards 



where none had previously existed, and by requiring more than one exceedance before 



waterbodies could be classified as impaired where a single exceedance had sufficed under 



previous standards.  While the South Carolina Act and regulations at issue here do not purport to 



establish a water quality standard, there can be no doubt that they set numeric water flow 



standards where none previously existed. 



EPA has a duty to evaluate the new standard even though the state never submitted the 



Act to the EPA for review.
46



  We petition EPA to do so.  If EPA determines that the Withdrawal 



Act creates a flow standard, and if South Carolina is unable to provide a scientific justification 



for the standard, EPA should disapprove it and either promulgate a new standard or require 



SCDHEC to promulgate a new standard.  As EPA and the U.S. Geological Survey noted in a 



draft technical report earlier this year, “current scientific research indicates that flow criteria 



ideally should support the natural flow regime as a whole, and that criteria for minimum flow 



alone (that is, a single minimum discharge value or a minimum passing flow) are not sufficient 



for maintaining ecosystem integrity.”
47



  Any criteria South Carolina adopts or the EPA 



promulgates should address the full range of variability of the natural flow regime.  Narrative 



flow criteria—which ten states have adopted in their water quality standards
48



—can do this well, 



particularly when translated into quantitative flow targets and implemented in a state water 



quality management program.
49



 



 



American Rivers, Friends of the Edisto, Inc. and Save Our Saluda believe EPA has only 



one alternative after reviewing the South Carolina Surface Water Withdrawal, Permitting Use, 



and Reporting Act and that is to find that the law does in fact create a water quality standard and 



that that standard is inconsistent with the goals of the Clean Water Act.  We would welcome the 



opportunity to work with SCDHEC and the EPA after that determination has been made to 



                                                           
45



 Id. 61-68(D)(1)(b). 
46



 See Florida Pub. Interest Res. Grp. Citizen Lobby, 386 F.3d at 1089-90 (“‘Even if a state fails to submit new or 



revised standards, a change in state water quality standards could invoke the mandatory duty imposed on the [EPA] 



to review new or revised standards.’”) (quoting Miccosukee Tribe of Indians of Fla. v. United States, 105 F.3d 599, 



602 (11th Cir.1997)). 
47



 Novak, et al., Draft: EPA-USGS Technical Report: Protecting Aquatic Life from Effects of Hydrologic Alteration, 



U.S. Geological Survey & U.S. Environmental Protection Agency 48 (2015), 



https://www.epa.gov/sites/production/files/2016-03/documents/aquatic-life-hydrologic-alteration-report.pdf. 
48



 Id. at 43-45. 
49



 See id. at 65-91 (providing a framework for quantifying flow targets to protect aquatic life). 
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ensure that a new flow standard is developed for South Carolina that serves its intended purpose 



and is in compliance with the Clean Water Act.  Such a standard would be a critical tool to 



prevent degradation via hydrologic alteration and restore hydrologically impaired waters.  



 



Please do not hesitate to contact Gerrit Jöbsis (gjobsis@americanrivers.org; 



803.771.7114) if you wish to discuss this petition. 



 



 



      Sincerely, 



 



       



       
       Gerrit Jöbsis, Senior Director 



       American Rivers 



 



 



                                                    
Melanie Ruhlman, President    



Save Our Saluda     



 



 



cc: Mr. David Baize, SCDHEC  



 
 



 



 



 





mailto:gjobsis@americanrivers.org








Appendix A 
 



South Carolina Department of Natural Resources. December 17, 2014. Historical 
and Registered Agricultural Surface Water Use. 
 











Historical and Registered 
Agricultural Surface Water Use 



Scott Harder, Hydrologist 
Land, Water & Conservation Division 



SCDNR 
Presented 11/10/14 
Revised 12/17/14 











Water Use Database 



• Results describe here are provisional! 
– Data subject to change as DHEC continues to update 



their database (any further changes are expected to 
be minor) 



• Water Use Data  
– extracted out of DHEC’s database 
– Generally includes only data for user who withdraw 



more than 3 MGM in any one month. 
• Agricultural registration data was also provided 



by DHEC 











Statewide Ag Water Use 2002-2013 











Monthly Ag Withdrawals (Surface Water) 















































Appendix B 
 



South Carolina Department of Natural Resources. September 26, 2011. Comments 
on Proposed DHEC Surface Water Regulations. Hydrographs of selected South 
Carolina rivers showing mean annual daily flow, monthly mean flow, median flow, 
the 20%, 30% and 40% minimum flows and “safe yield” are found at pages 7 and 
8. 



 











South Carolina Department of Natural Resources 



Comments on Proposed DHEC Surface Water Regulations 



 



R.61-119, Surface Water Withdrawal, Permitting, Use and Reporting 



version July 14, 2011 



 



Submitted September 26, 2011 



 



B. Definitions 



2. “Affected Area” 
‘Affected area’ means that portion of a county or counties within a river basin that, under the 



circumstances, are determined by the Department to likely be affected by a proposed surface 



water withdrawal. The 15 river basins related to “affected area” seem to correspond to the 



former interbasin-transfer basins and are described in detail in section 2.f.i.D [“The following 



fifteen (15) river basins are to be used when determining the affected area for a particular 



surface water withdrawal application. ‘Affected area’ is defined in section B as that portion of a 



county or counties within a river basin that, under the circumstances, are determined by the 



Department to likely be affected by a proposed surface water withdrawal.”].  



 When determining the “affected area” for a particular surface water withdrawal, can the 



“affected area” be composed of areas from more than one basin? It is possible to interpret 



this wording (“…that portion of a county or counties within a river basin…”) to mean 



that the affected area can exist in only one basin. It seems inappropriate to limit the 



definition of “affected area” to just one basin when a withdrawal at the lower end of one 



basin could easily impact an area at the upper end of an adjoining, downstream basin (e.g. 



a withdrawal from the Upper Savannah River Basin could impact water use in the Lower 



Savannah River Basin). 



 If “affected area” can consist of parts of more than one basin, is there a reason for 



defining these 15 basins, which are not referenced anywhere else in the regulations? 



 



3. “Agricultural use” and 



4. “Agricultural facility” 



 Please clarify whether paper and pulp mills such as International Paper, Bowater, and 



MeadWestvaco, which are some of the largest surface-water users in the state, would be 



considered to be agricultural facilities (“…any land, building, structure,…machinery, or 



equipment which is used for the commercial production or processing of crops, trees…”) 



and thus would be exempt from all but the reporting requirements of these regulations. 



 



17. “Minimal changes in water quantity” 



‘Minimal changes in water quantity’ means that greater than ninety (90) percent of the water 



withdrawn by a surface water withdrawer, based upon the previous twenty-four (24) months of 



historical data, is returned to the waters of origin; provided, that either the amount of water not 



returned to the water source does not: 



 a. exceed three million gallons during any one month; or 



 b. significantly reduce the safe yield at the withdrawal point. 



 It is very important that the word “or” at the end of qualifying line “a.” be changed to the 



word “and”. If the wording is left as is, then only one of the qualifying conditions, not 



both, needs to be met. 











 The word “either” [“provided, that either the amount of water not returned to the water 



source does not:”] should be removed. Both qualifying conditions need to be met, not 



just one. 



 Because the way “safe yield” is defined in these regulations (as essentially 80 percent of 



the average flow of a stream based on the entire period of record of flow data), a 



withdrawer could make a large net withdrawal from a stream without “significantly” 



reducing the safe yield, and thus still be considered a nonconsumptive use. 



For example, consider a hypothetical large withdrawal from the Congaree River at the 



site of the Congaree River at Columbia gage (station 0216950): At this site, for which 



there is more than 70 years of data, the river has a mean annual daily flow (MADF) of 



8,810 cfs (through 2010), so the “safe yield” would be set at 7,048 cfs (which is 80% of 



the MADF). Assume that a new withdrawal resulted in a net removal of 300 cfs 



(admittedly a huge net loss, but it helps to point out the absurdity of this definition). Even 



after 10 years with this 300 cfs loss, the new MADF would be about 8,773 cfs, and the 



new “safe yield” would be 7,018 cfs. The reduction in “safe yield” is only 0.4 percent, 



which is not likely to be considered “significant”. Because the MADF (and, 



subsequently, the “safe yield”) is based upon the entire period of record, large changes in 



a flow regime may not become significant for many years. 



 If the wording of this definition is not changed, most, if not all, water withdrawers would 



have to be considered to be nonconsumptive users and would thus be exempt from most 



of the permitting requirements of these regulations. 



 If the phrase “significantly reduce the safe yield at the withdrawal point” is intended to 



mean that a proposed withdrawal would amount to a large percentage of the calculated 



“safe yield” (rather than result in a reduction in the MADF based upon the period of 



record flow history, as described in the preceding comment), the wording of this 



condition should be changed in order to clarify its meaning. 



 How much change in “safe yield” is needed to become “significant”? 



 



18. “Minimum instream flow” 



‘Minimum instream flow’ means the flow that provides an adequate supply of water at the 



surface water withdrawal point to maintain the biological, chemical, and physical integrity of 



the stream taking into account the needs of downstream users, recreation, and navigation and 



that flow is set at forty percent of the mean annual daily flow for the months of January, 



February, March, and April; thirty percent of the mean annual daily flow for the months of May, 



June, and December; and twenty percent of the mean annual daily flow for the months of July 



through November for surface water withdrawers as described in Section 49-4-150(A)(1). 



 Defining the “minimum instream flow” as 20, 30, or 40 percent MADF does not take 



into account downstream users, as suggested by this definition. It might be better to use a 



term like “adjusted minimum instream flow” to mean the 20-30-40% flow plus whatever 



is needed for downstream withdrawals. 



 Using the 20-30-40-percent MADF as the minimum flow needed for the protection of the 



biological, chemical, and physical integrity of a stream is a generalization that may not 



always be appropriate. The regulations should allow DHEC to use another flow regime 



for a specific reach of a stream if it has been determined by DHEC or DNR that the 20-



30-40 MADF flow is inadequate and a more suitable flow regime has been determined. 



 



19. “Minimum water level” 











 Seasonal target water levels are incorporated into hydropower license articles. Minimum 



water levels are not set during FERC relicensing negotiations because inflow is never 



certain. FERC stipulates conditions for hydropower operators for achieving seasonal 



target water levels and dealing with low inflow conditions. In the case of Lakes Keowee 



and Wylie, NRC sets a minimum water level based on cooling water intake elevation. 



 



25. “Proposed registered surface water withdrawer” 



 Essentially, this definition appears to be a person proposing to make a new agricultural 



withdrawal. If that is the case, the definition should just say “proposed agricultural 



withdrawal”. If there is any other non-agricultural withdrawal that fits this definition, that 



should be included in the definition. Otherwise, there seems to be no reason to include 



this term in the definitions. 



 



29. “Safe yield” 



‘Safe yield’ means the amount of water available for withdrawal from a particular surface water 



source in excess of the minimum instream flow or minimum water level for that surface water 



source.  Safe yield is determined by comparing the natural and artificial replenishment of the 



surface water to the existing or planned consumptive and nonconsumptive uses. 



 Although this definition is conceptually reasonable, this definition of “safe yield” is 



inconsistent with how it is more explicitly defined later in the regulations: 



o In section E.3.a.ii.A, for streams not influenced by impoundments, “safe yield” is 



defined as “the difference between the MADF and 20 percent of the MADF”, which 



is equivalent to 80 percent of the MADF. For most streams, this “safe yield” is 



greater than the median flow, meaning that the “safe yield” will not be available 



more than half of the time, without even considering the need to leave some water 



in the stream to maintain the biological, chemical, and physical integrity of the 



stream.  [Included at the end of this document are hydrographs for 6 South Carolina 



rivers, each showing the mean annual daily flow (MADF), the monthly mean flow, 



the 20-30-40-percent MADF flows (defined as the minimum instream flow), the 



median flow, and the “safe yield” flow (80% of the MADF). It is clear from these 



graphs that the “safe yield” usually exceeds the median flow and typically exceeds 



the monthly mean flows for the summer and fall months.] 



o In section E.3.a.ii.B, for streams materially influenced by an impoundment, “safe 



yield” is calculated as the difference between the MADF and the lowest non-drought 



release from the impoundment. Like the definition for “safe yield” for unregulated 



streams, this “safe yield” definition will produce unrealistically large values. 



o In section E.3.a.ii.C, for withdrawals from an impoundment, “safe yield” is defined as 



“the maximum amount that would not cause a reservoir water level to drop below its 



minimum water level”. This definition is meaningless. Because the conditions of 



inflow, outflow, and initial reservoir level are not specified in this definition, there is 



no way to quantify how much water (rate or volume) could be removed without 



lowering the reservoir to its minimum water level. 



 If the concept of “safe yield” is to be a consideration when issuing permits, it should be 



defined in a way that more realistically represents the amount of water that would be 



available for withdrawal during the duration of a drought. 











 This philosophy that all water in excess of the minimum instream flow is safe to 



withdraw does not provide adequate protection to natural resources, as the final outcome 



of this policy would be to reduce all streams to the minimum flow. 



  



C. Exemptions 



1.(d) “for private property” 



 What if spring-fed seep harbors a protected species? Water is water, whether it is on 



public or private land. Water on private land should not be exempt if a substantial 



amount of water would be withdrawn from surface water that harbors a protected 



species. 



 



D. Permits for Existing Surface Water Withdrawers 



   1. Application Requirements. 



f. “… and the anticipated percent of water returned at each location.”  



 “Anticipated” is a weak term that can be exploited. The amount of water actually 



returned should be monitored to verify that it is close to the “anticipated” amount, and 



provisions in the permit should ensure that the anticipated returns are actually made. 



      h. The estimated ratio between water withdrawn and consumptive use of water withdrawn 



 It would be much simpler to have the permit application request the amount of water to 



be withdrawn and the amount of water to be returned, rather than the ratio between water 



withdrawn and consumptive use, especially since up to 10 percent of the water withdrawn 



can be lost (not returned) and the withdrawal still considered nonconsumptive. 



   3. Operations and Contingency Plan Requirements. 



 The contingency plan required in the permit should be reviewed and approved by DHEC. 



 



E. Permits for New or Expanding Surface Water Withdrawers 



   2. Application Requirements. 



      g. The estimated ratio between water withdrawn and consumptive use of water withdrawn 



 It would be much simpler to have the permit application request the amount of water to 



be withdrawn and the amount of water to be returned, rather than the ratio between water 



withdrawn and consumptive use, especially since up to 10 percent of the water withdrawn 



can be lost (not returned) and the withdrawal still considered nonconsumptive. 



 “Estimated” is a weak term that can be exploited. The amount of water actually returned 



should be monitored to verify that it is close to the “estimated” amount, and provisions in 



the permit should ensure that the anticipated returns are actually made. 



m. “a draft of the proposed withdrawer's contingency plan . . .”  



 Applicants should submit a final, not draft, contingency plan as part of the 



requirement to use the water. 



 



   3. Evaluation Criteria. 



 “Surface water withdrawals made by permitted or registered withdrawers shall be 



presumed to be reasonable.” This sentence should be deleted as it is an unnecessary 



endorsement. 



       a.i. The minimum instream flow… 



 It remains unclear how DHEC will determine at what point a stream becomes no longer 



“materially influenced” by releases from an upstream impoundment. It could be argued 











that most or all of the Pee Dee, Catawba, Wateree, Broad, Santee, and Savannah Rivers 



are “materially influenced” by their respective upstream impoundments. 



 The last sentence of 3.a.i.(A) (“The minimum instream flow for stream segments that are 



not downstream of and influenced by a licensed or otherwise flow controlled 



impoundment or that are no longer materially influenced by a licensed or otherwise flow 



controlled impoundment will be calculated as follows:”) is almost duplicative of the first 



sentence in the paragraph, and almost appears to present an alternate method for 



determining the minimum instream flow. 



 The process for determining the MADF at a proposed withdrawal site involves using one 



“index station” whose flow data will serve as the basis for the MADF calculations. The 



regulations should allow for the use of more than one “index station” when calculating 



the MADF at the withdrawal point. The use of two or more “index stations” would be 



appropriate, for example, if the withdrawal point were located just downstream of the 



confluence of two gaged streams, or if a suitably located active gage had a short period of 



record, but another discontinued gage in a similar location had many years of good flow 



data. 



      a.ii. The safe yield… 



 See earlier comments under definition of “safe yield”. 



 



3. Operations and Contingency Plan Requirements 



       a. “Each permittee must prepare and maintain on site, available for inspection, an 



operational and contingency plan … The existence of a plan is deemed to be an enforceable part 



of the permit…”  



 The contingency plan required in the permit should be reviewed and approved by DHEC. 



 



      e.vi. Upon receiving notice, the Department must determine whether all or any portion of the 



withdrawal will result in a significant negative impact to an existing user or the environment if 



the permitted withdrawal is resumed.  If the Department does not make its determination within 



ten (10) days of receipt of notice, the permittee may make withdrawals up to the permitted 



amount and do so until notified by the Department whether all or any portion of the withdrawal 



will result in a significant negative impact to an existing user or the environment during this low 



flow period. 



 What is considered a “significant” negative impact?  



 Does it matter if this resumed withdrawal causes a significant impact to another “new” 



withdrawer rather than an “existing” withdrawer? 



 



      f. The Department must consult with the SCDNR to determine which, if any, existing stream 



gaging station should be utilized to quantify the stream flow at the point of the proposed 



withdrawal. The Department may also seek the input of the applicant in determining a suitable 



means to measure or extrapolate the stream flow at the point of the proposed withdrawal. If no 



existing stream gage is suitable for measuring or extrapolating the flow at which the applicant's 



water withdrawal must be reduced due to inadequate stream flow, the SCDNR will recommend 



the location of a new stream gage. 



 Will a new gaging station be installed by the USGS at that location? If so, will the 



withdrawer be responsible for providing the funding for that new gage for the duration of 



the withdrawal permit? 











 If the applicant provides a means to measure or extrapolate the stream flow at the 



withdrawal point, will SCDNR be consulted to determine the suitability of the proposed 



mechanism? 



 



G. Nonconsumptive Use Surface Water Withdrawal Permits 



   1. Requirements to be considered a Nonconsumptive Use Withdrawer: 



… A nonconsumptive user is one that uses surface water in such a manner that more than ninety 



(90) percent of the water withdrawn is returned to its waters of origin within the boundaries of 



contiguous property owned by the surface water withdrawer; provided: 



 a. The amount of water not returned to the water source does not exceed three million 



gallons during any one month; or 



 b. The amount of water not returned to the water source does not significantly reduce the 



safe yield at the point of withdrawal. 



 It is very important that the word “or” at the end of qualifying line “a.” be changed to the 



word “and”. If the wording is left as is, then only one of the qualifying conditions, not 



both, needs to be met. Because the way “safe yield” is defined in these regulations (as 



essentially 80 percent of the average flow of a stream based on the entire period of record 



of flow data), a withdrawer could make a large net withdrawal from a stream without 



“significantly” reducing the safe yield, and thus still be considered a nonconsumptive use. 



(See comments regarding definition of “minimal changes in water quantity”.) 



 How much change in “safe yield” is needed to become “significant”? 



 



   4. Information to be Included in Permit. 



A permit for nonconsumptive use must identify the surface water withdrawer, the point of 



withdrawal, the maximum withdrawal amount, and the point of return. 



 Because a nonconsumptive use permit can be issued for withdrawals that do not return 



100 percent of the water withdrawn, the permit information should also include the 



amount of water being returned. 



  











Hydrographs of selected South Carolina rivers showing mean annual daily flow (MADF), monthly mean flow, 



median flow, the 20-30-40% MADF flow, and the “safe yield” as defined in the proposed DHEC regulations. 



 



 











Hydrographs of selected South Carolina rivers showing mean annual daily flow (MADF), monthly mean flow, 



median flow, the 20-30-40% MADF flow, and the “safe yield” as defined in the proposed DHEC regulations. 
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Melanie Ruhlman. 2016. “Safe Yield” in the Upper Saluda Watershed - Is it 
Really Safe? Scientific paper submitted to Proceedings of the 2016 South Carolina 
Water Resources Conference. 



 
Melanie Ruhlman. 2016. “Safe Yield” in the Upper Saluda Watershed - Is it 



Really Safe? Power Point presentation made at the South Carolina Water 
Resources Conference. October 12-13, 2016. Hydrographs are found at pages 25-
31.  
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ABSTRACT.  Safe yield (SY) is generally 
presumed as an upper threshold of water availability in 
water resource planning and management applications. 
USGS gaging station data in the Upper Saluda Watershed 
were used to compare regulatory SY levels to measured 
flows. Regulatory SY levels were determined in 
accordance with the South Carolina Surface Water 
Withdrawal, Permitting, Use and Reporting Act and 
implementing regulations. The percentage of streamflow 
readings that occurred below calculated safe yield levels 
was determined for each gaging station location and 
ranged from 50 to 68 percent. These data suggest that 
defined safe yield levels are not available for more than 
half the time and that the use of safe yield as an upper 
threshold for future registration and permitting decisions 
could lead to over-allocation and depletion of our state’s 
surface water resources. 
 
 



INTRODUCTION 
 



Safe yield is a term used to describe the amount of 
water theoretically available for withdrawal at a given 
location in a watershed. SY has commonly been used in 
water resources planning and management as a measure 
of the reliability of surface and groundwater supply 
systems for human use. South Carolina’s regulatory 
approach to this concept has led to conflicting definitions 
that risk over-allocation of available surface water in our 
state (River Network, 2016). This paper investigates the 
regulatory definition of SY as applied in the Upper 
Saluda River Watershed in comparison to measured 
flows to demonstrate the fallacy of SY as defined in the 
South Carolina water withdrawal law. 



 
 



BACKGROUND 
 



The concept of SY originated from water supply 
engineering studies that define SY as the maximum 
quantity of water that can be supplied from a surface 
water reservoir during a critical drought period. In 
groundwater applications, safe yield has traditionally 



been defined as the attainment and maintenance of a 
long-term balance between the amount of groundwater 
withdrawn annually and the annual amount of natural 
recharge. More recently, this concept of SY has been 
widely discredited as it ignores discharge from the 
system, and has therefore led to continued groundwater 
depletion, stream dewatering, and loss of wetland and 
riparian ecosystems (Sophocleous, 1997).  



SY has evolved towards the idea of sustainable yield, 
to mean the amount of water that can be withdrawn 
regularly and permanently without dangerous depletion 
of the storage reserve or without producing undesired 
effects. Undesired effects can include long-term declines 
of groundwater levels or significant ecological impacts to 
surface waters and wetlands. Other definitions of SY 
have also considered other risk factors such as economic 
feasibility, degradation of water quality, and water rights 
(Alley and Leake, 2004).  



Climate variability can also have significant bearing 
on long-term SY. If droughts become more frequent or 
severe, previous estimates of SY may no longer be 
reliable and may need to be revised according to the 
appropriately selected critical drought. Osborne et. al., 
(2009) demonstrated this for a reservoir system in the 
Upstate of South Carolina where the observed downward 
trend and 10% drop of SY from previous estimates was 
attributed to the recent drought conditions.  



Similarly, watershed land use changes can affect SY, 
particularly near urbanized areas where the high degree 
of impervious surface area impedes recharge to surface 
and groundwater systems. This effect has been observed 
in the highly urbanized Upper Reedy River Watershed 
where studies show an increasing trend in peak flow and 
a downward trend in baseflow (North Wind, 2007). 



Therefore, SY is not static, but fluctuates with 
changing hydrologic and land use conditions, and may be 
constrained by other variables such as storage 
characteristics of the source and source facilities, 
upstream and downstream withdrawals, and minimum in-
stream flow requirements to maintain biological, 
chemical, and physical integrity of the stream/river. 



Regulatory definitions of SY are variable from state 
to state. The South Carolina Surface Water Withdrawal, 











	



	



Permitting, Use and Reporting Act (herein after referred 
to as the SC water withdrawal law, or the SC law) 
generally defines SY as the amount of water available for 
withdrawal from a particular surface water source in 
excess of the minimum instream flow or minimum water 
level for that surface water source.1 It is determined, 
according to the SC law, by comparing the natural and 
artificial replenishment of the surface water to the 
existing or planned consumptive and nonconsumptive 
uses. 



Methods for calculating SY are more explicitly 
defined in the implementing regulations. For withdrawals 
from stream segments not influenced by impoundments, 
SY is calculated as eighty percent of mean annual daily 
flow. For withdrawals from impoundments, SY is the 
maximum amount that would not cause a reservoir water 
level to drop below its minimum water level or to be able 
to release the lowest minimum flow specified in the 
license. For withdrawals from stream segments 
materially influenced by impoundments, SY is the 
difference between mean annual daily flow and the 
lowest designated flow in the license specified for normal 
conditions. SY must be considered when determining 
whether a proposed withdrawal is reasonable, with the 
exception of agricultural withdrawals2. 



The following hydrologic analysis was conducted to 
determine the relative frequency of occurrence of 
regulatory SY levels in the Upper Saluda Watershed. 
 
 



UPPER SALUDA WATERSHED CASE STUDY 
 



The Upper Saluda Watershed, as defined for this 
study, is situated largely in the Upper Piedmont region of 
South Carolina with headwaters in the Blue Ridge region 
near the South Carolina-North Carolina border. It 
includes both the Saluda and Reedy River watersheds 
and terminates at Lake Greenwood. 



The Saluda River originates from its headwaters in 
the South Saluda River above Table Rock Reservoir, in 
the Middle Saluda River near Caesar’s Head and Jones 
Gap, and in the North Saluda River above Poinsett 
Reservoir. The three branches join above Saluda Lake 
near Greenville and flow south to the Piedmont dam and 
the Upper and Lower Pelzer dams, then southeast to the 
Lee Steam Plant Weir, Holliday dam, and finally to Lake 
Greenwood. The Reedy River Watershed is major 
tributary of the Saluda River. Originating near Travelers 
Rest, the Reedy flows southeast through the City of 



																																																													
1	Agricultural uses are not subject to minimum flow requirements 
under the SC law. 
2	Agricultural uses are presumed reasonable and users may 
withdraw up to the SY level.	



Greenville to the Lake Conestee, Cedar Falls, Boyd Mill 
Pond, and finally to Lake Greenwood. 



Data from thirteen USGS gaging stations (active and 
inactive) in the Upper Saluda Watershed were used to 
calculate and compare SY levels (as defined by the SC 
law) to recorded flow levels. Mean annual flow (MAF), 
median flow, SY, and the percentage of average daily 
streamflow readings below computed SY levels was 
determined for each gaging station location. Minimum 
instream flows were also calculated as a percentage of 
MAF, in accordance with the SC law. 



The period of record for gaged sites varied between 
four and 76 years. Five stations had greater than 30 years 
of flow data. Drainage areas vary between 1.6 and 580 
square miles and mean annual flows range from 3 to 953 
cfs (Table 1). 



Median flows were lower than computed SY levels 
for ten of the thirteen gaging station sites (77%). Three 
sites had similar median and SY levels. The percentage 
of daily streamflow readings below computed SY levels 
ranged from 50 to 68 percent across sites (Table 1). 
Figure 1 shows recent flow data in comparison to the 
computed SY level for a long-term gaging station. Two 
gaging station sites, Saluda River near Williamston 
(2163001) and Saluda River near Ware Shoals 
(2163500), are located immediately below licensed 
impoundments. SY levels were also calculated using the 
methods outlined in the regulation for stream segments 
materially influenced by impoundments (Table 1). 
 
 



DISCUSSION 
 



Analysis of historic flow data from the Upper Saluda 
Watershed shows that SY levels are mostly greater than 
or the same as median flow levels. This means that SY 
(as defined by the SC water withdrawal law) is not 
present and available for more than half of the time and 
therefore its use as an upper threshold of availability 
poses a risk for over-allocation and potential depletion of 
surface water resources. This is especially concerning for 
agricultural registrations, as these uses are presumed 
reasonable, are permitted to withdraw water quantities up 
to the SY level, and through the law are granted such 
right in perpetuity without public notice and without 
requirements for drought contingency plans. Therefore, 
agricultural users can legally and potentially significantly 
draw down surface water levels, perhaps even to near 
zero, during low flow periods. The fallacy of SY as 
defined in the SC law should also be considered in 
decisions regarding the test for reasonableness for other 
uses. 











	



	



Table 1. Safe yield and minimum instream flow at USGS gaging stations in the Upper Saluda Watershed. 



Location 
Drainage 



Area 



Period 
of 



Record 



Mean 
Annual 



Flow 
(MAF) 



Median 
Flow 



Safe 
Yield 
(SY) 



% 
Daily 
Flow  
< SY 



Minimum Instream Flow 



Jan-
Apr 
40% 
MAF 



May, 
June, 
Dec 
30% 
MAF 



Jul-
Nov 
20% 
MAF 



 
mi2 yrs cfs cfs cfs % cfs cfs cfs 



South Saluda near Cleveland 
(2162290) 18 8.5 32 12 25 68 13 10 6 
Middle Saluda near Cleveland 
(2162350) 21 26 58 45 47 52 23 18 12 
Saluda near Greenville 
(2162500) 298 63 609 489 487 50 244 183 112 
North Saluda near Slater 
(21623975) 44 4.4 49 30 40 63 10 15 20 
Hamilton Ck near Easley 
(2162525) 1.6 5.7 3 2 2 50 0.59 0.88 1.18 
Grove Ck near Piedmont 
(21630967) 19 14 22 13 17 64 4.3 6.5 8.7 
Saluda near Pelzer  
(2163000) 405 42 783 608 626 52 157 235 313 
Saluda near Williamston1 



(2163001) 414 21 671 487 537 55 268 201 134 
Saluda near Ware Shoals2 



(2163500) 580 76 953 717 762 53 381 286 191 
Reedy near Greenville 
(2164000) 49 74 79 50 63 63 32 24 16 
Reedy above Fork Shoals 
(216410) 110 22 194 134 155 61 78 58 39 
Reedy near Waterloo 
(21650905) 251 11 265 201 212 54 106 79 53 
Rabon near Gray Court 
(2165200) 30 49 33 22 26 58 13 10 7 



1 Below Lower Pelzer dam; alternate SY calculated as MAF - FERC minimum flow (140) = 531 cfs; 54% flows < SY) 
2 Below Ware Shoals dam; alternate SY calculated as MAF - FERC minimum flows (range 200-800) = 753-153 cfs; 2-53% flows < SY) 
	
	



 
Figure 1. Mean annual flow and safe yield in the Saluda River near Greenville.  











	



	



If the concept of “safe yield” is to be a consideration 
when issuing registrations and permits, it should be 
defined in a way that more realistically represents the 
amount of water that would be available for withdrawal 
during the duration of an appropriately selected critical 
drought period, and should be updated as climatic and 
land use conditions change.  



Other issues surrounding SY and minimum flow 
protection in SC include: 



 
• What is considered significant in reference to the 



significant reduction of SY. Because SY is based 
on the entire period of record, large changes in a 
flow regime may not become statistically 
significant for many years; 



• Accounting for downstream withdrawals in 
conjunction with minimum flow requirements; 



• Recognition that minimum flow requirements in 
the SC law may not be sufficient for protection 
of the biological, chemical, and physical 
integrity of a streams and rivers in some areas 
(e.g. Coastal) and under all conditions. Alternate 
minimum flow regimes may be needed where 
defined minimum flows are inadequate for water 
quality and ecological needs during normal and 
drought conditions; 



• Recognition that withdrawal of all water in 
excess of the defined minimum instream flows 
may not provide adequate or sustained 
protection for water quality and natural 
resources, as this policy could lead to the 
reduction of all streams and rivers to minimum 
flow levels; and 



• Recognition that industrial-scale agricultural 
withdrawals have the potential to significantly 
impact flow in streams and rivers and should be 
subject to the same requirements for permitting, 
public notice, minimum flows, and drought 
contingency planning as other industrial users. 
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“Safe	Yield”		
in	the	Upper	Saluda	Watershed	



Is	it	Really	Safe?	
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Overview	



• What	is	Safe	Yield?	
•  Upper	Saluda	Watershed	Case	Study	
•  Policy	and	Management	Implica@ons	



Photography	by	Mac	Stone	











What	is	Safe	Yield?	
The	amount	of	water	theore;cally	available	for	
withdrawal	at	a	given	loca;on	in	a	watershed	











South	Carolina		











What	is	Safe	Yield?	
Reservoirs	



The	maximum	quan;ty	of	water	that	can	
be	supplied	from	a	surface	water	reservoir	
during	a	cri;cal	drought	period	











What	is	Safe	Yield?	
Groundwater	



Balance	between	groundwater	withdrawn	and	natural		recharge	











What	about	discharge	from	the	system?	























Undesired	Effects	of	GW	Deple@on	
•  Long-term	decline	in	
groundwater	levels	



•  Stream/lake	dewatering	
•  Loss	of	wetland	and	riparian	
ecosystems	



•  Saltwater	intrusion	
•  Land	subsidence		
• Water	quality	deteriora@on	
•  Increased	pumping	cost	
	











Safe	Yield										Sustainable	Yield	
Amount	of	water	that	can	be	withdrawn	regularly	
without	producing	undesirable	environmental,	
economic,	or	social	effects		

















Constraints	to	Safe/Sustainable	Yield	



• Source	facili@es	
• Upstream	and	downstream	withdrawals	
• Minimum	instream	flow	requirements		
•  Land	Use	
• Climate	variability	
	











Increase	
–  Runoff	rate/velocity/volume	
–  Peak	streamflow	levels	
–  Flooding	frequency	



Decrease	
–  Baseflow	
–  Subsurface	storage	
–  Lag	@me	to	peak	flow	



	
Land	Use	



Urban	Watershed	Hydrology	











	
In	the	absence	of	a	clima;c	trend,	
increased	urbaniza;on	in	the	Upper	
Reedy	Watershed	has	led	to	larger	
peak	flows	and	smaller	baseflows.		











South	Carolina	Surface	Water	
Withdrawal,	PermiQng,	Use	and	Repor@ng	Act	



				>	3	MGM														surface	water	withdrawal	permit	



	











South	Carolina	Surface	Water	
Withdrawal,	PermiQng,	Use	and	Repor@ng	Act	



Exemp=ons:	
•  Dredging/sand	mining	
•  Emergency	withdrawals	
•  Agricultural	use	from	farm	ponds	
•  Ponds	completely	situated	on	private	property	
•  Evapora@on	from	impoundments	
•  	Wildlife	habitat	management	
•  Special	purpose	district	ponds	completely	on	SPD	property	



Hydropower	 	 	repor@ng	only	
	
Agricultural	withdrawals											registra@on	only	
	











SC	Safe	Yield	



•  The	amount	of	water	available	for	withdrawal	from	
a	par@cular	surface	water	source	in	excess	of	the	
minimum	instream	flow*	or	minimum	water	level	
for	that	surface	water	source.	



	
•  Determined	by	comparing	the	natural	and	ar@ficial	



replenishment	of	the	surface	water	to	the	exis@ng	
or	planned	consump@ve	and	nonconsump@ve	uses.	



*Agriculture	not	subject	to	minimum	flow	requirements	and	may	
withdraw	water	up	to	Safe	Yield	level,	as	defined	by	the	law	



Safe	yield	must	be	considered	for	permits/registra;ons	











Minimum	Instream	Flow	











SC	Safe	Yield	



•  For	withdrawals	from	stream	segments	not	influenced	by	
impoundments,	SY	=		80%	of	mean	annual	flow	



•  For	withdrawals	from	impoundments,	SY	is	the	maximum	
amount	that	would	not	cause	a	reservoir	water	level	to	
drop	below	its	minimum	water	level	or	to	be	able	to	release	
the	lowest	minimum	flow	specified	in	the	license.		



	
•  For	withdrawals	from	stream	segments	materially	
influenced	by	impoundments,	SY	is	the	difference	between	
mean	annual	daily	flow	and	the	lowest	designated	flow	in	
the	license	specified	for	normal	condi@ons.		











Upper	Saluda	
Case	Study	



•  13	USGS	gaging	stns	



•  4-76	yr	period	of	
record	



•  DAs		=	1.6	-	580	mi2	











Methods	



• Average	daily	flow	data	used	to	
calculate	regulatory	Safe	Yield	(SY)	



	
• Regulatory	SY	compared	to	
measured	streamflows	for	period	of	
record	











1	Below	Lower	Pelzer	dam;	alternate	SY	calculated	as	MAF	-	FERC	minimum	flow	(140)	=	531	cfs;	54%	flows	<	SY)	
2	Below	Ware	Shoals	dam;	alternate	SY	calculated	as	MAF	-	FERC	minimum	flows	(range	200-800)	=	753-153	cfs;	2-53%	flows	<	SY)	











Summary	of	Results	



	
•  The	percentage	of	measured	daily	streamflow	readings	
<	computed	SY	levels	ranged	from	50	to	68	percent	
across	sites	



•  Median	flows	<	computed	SY	levels	for	10/13	gaging	
sta@on	sites	(77%).	Three	sites	had	similar	median	and	
SY	levels.		



	











Saluda	River	near	Greenville	



Measured	streamflow	<	Safe	Yield	50%	of	the	@me	











“Safe Yield”



Measured	streamflow	<	Safe	Yield	68%	of	the	@me	











“Safe Yield”



Measured	streamflow	<	Safe	Yield	55%	of	the	@me	











“Safe Yield”



Measured	streamflow	<	Safe	Yield	53%	of	the	@me	











“Safe Yield”



Measured	streamflow	<	Safe	Yield	63%	of	the	@me	











“Safe Yield”



Measured	streamflow	<	Safe	Yield	54%	of	the	@me	











“Safe Yield”



Measured	streamflow	<	Safe	Yield	58%	of	the	@me	











Issues	with	SC	Safe	Yield	
•  SC	SY	generally	not	present	for	more	than	half	of	the	@me	



•  SC	SY	poses	a	risk	to	over-alloca@on	and	of	surface	water	resources	
	
•  What	is	significant	reduc@on	of	SY?	











Melanie	Ruhlman	
	



paddlerma@gmail.com	











Appendix D 
 
 



Melanie Ruhlman. 2016. Photographs of fish kills downstream of water 
withdrawals during the 2016 summer at the North Saluda River, Greenville 
County, South Carolina. 
 



 











 
Photo 1. North Saluda River at Keeler Bridge Road, July 29, 2015. 



 
 
 



 
Photo 2. North Saluda River at Keeler Bridge Road, July 30, 2015. 



 
 











 
Photo 3. North Saluda River at Keeler Bridge Road, August 6, 2015. 



 
 
 



 
Photo 4. North Saluda River at Keeler Bridge Road, June 28, 2016. 











 
Photo 5. North Saluda River at Keeler Bridge Road, July 26, 2016. 



 
 
 



 
Photo 6. North Saluda River at Keeler Bridge Road, September 1, 2016. 











Fish Kill Log
North Saluda River @ Keeler Bridge Road (S-004)
*http://waterdata.usgs.gov/nwis/uv?site_no=021623975



Date Time # Fish Type Streamflow at
Keeler Bridge



7/29/2015 1:30 PM ~50 11 species baseflow
8/6/2015 1:00 PM 1 sucker baseflow
6/2/2016 10:00 AM 1 sunfish baseflow



6/28/2016 4:00 PM 4 1 sucker; 4 chubs baseflow
7/3/2016 3:30 PM 2 1 catfish; 1 chub baseflow



7/26/2016 6:30 PM 6 all suckers stormflow - receeding
7/27/2016 afternoon 4 all suckers stormflow



8/8/2016 morning 1 catfish stormflow - receeding
9/1/2016 6:00 PM 1 sucker baseflow
9/2/2016 6:45 PM 1 sucker stormflow - receeding











Water Clarity Flow @ USGS* Antecendent
(cfs) Precip Pics



clear 19 no yes
clear 14 no yes
clear 35 yes yes
clear 15 no yes
clear 15 no yes
slightly turbid 15 yes yes
turbid 12 yes no
turbid 20 yes no
clear 15 no yes
turbid 15 yes yes











Comments



see DNR report; most fish fresh
18" sucker - condition fresh
4" sunfish - found above Hwy 276 at Repetto site
7" sucker - deteriorated somewhat; chubs fresh
6" catfish - deteriorated somewhat; chub fresh
5-8" range; all but one fish fresh; observations made before afternoon storm
4-6" suckers; all fresh
5" catfish - slightly deteriorated
15" sucker, fresh, eye missing
2" sucker, fresh
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Rivers connect us. Show your support for clean water and healthy rivers at
www.AmericanRivers.org/Donate
 


From: Gerrit Jobsis 
Sent: Thursday, November 17, 2016 3:28 PM
To: giattina.jim@epa.gov
Cc: baizedg@dhec.sc.gov; Tim Rogers (TFRogers@AustinRogersPA.com); Melanie Ruhlman
(paddlerma@gmail.com)
Subject: Petition to review SC Water Withdrawal Act
 
Dear Mr. Giattina:
 
Please find attached a letter from American Rivers, Friends of the Edisto and Save Our Saluda
petitioning EPA to review the South Carolina Surface Water
Withdrawal, Permitting Use, and Reporting Act of 2010 for consistency with
the Clean Water Act.
 
Please don’t hesitate to contact me if you wish to discuss this matter.
 
Sincerely,
 
Gerrit Jöbsis
_____________________________________________
Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926


 
Rivers connect us. Show your support for clean water and healthy rivers at
www.AmericanRivers.org/Donate
 



http://www.americanrivers.org/Donate
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